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Stiff elbowAbstract Objective: To elucidate the MRI ﬁndings of stiff elbow in adult and determine their val-
ues in the preoperative diagnosis of the mechanism of stiffness.
Patients and methods: This prospective study included MR images of 39 stiff elbow joints in 36
nonconsecutive patients referred to MRI unit in Diagnostic Radiology Department at Sohag
University Hospital between October 2011 and December 2014. They were 19 males and 17 females,
(mean age, 31 years). Surgical correlation was available in all patients. MRI diagnosis of the elbow
pathology and mechanism of stiffness were reported and correlated with the surgical ﬁndings.
Results: In descending order of frequency, post-traumatic arthritis was the most common etiology
of elbow stiffness (36%), followed by rheumatoid arthritis (28%), then septic arthritis (14%), osteo-
chondral lesions (11%), hemophilia; (5%) and lastly synovial osteochondromatosis (3%) and pri-
mary osteoarthritis (3%). MRI was 100% accurate in diagnosis of elbow pathology and 96%
accurate in detection of mechanism of stiffness (ranging from 87% to 100% for osseous abnormal-
ities and from 92% to 100% for soft tissues abnormalities) compared with surgical ﬁndings.
Conclusion: MR examination is valuable in the preoperative evaluation of both soft tissue and
bony causes of elbow stiffness in a variety of elbow pathologies.
 2015 The Authors. The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting
by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The elbow joint is a modiﬁed hinge joint, comprised of three
articulations and contained within one synovial lining. The
three articulations are the ulnotrochlear joint, theradiocapitellar joint and the proximal radioulnar joint (1).
The elbow joint is intolerant of trauma with high propensity
for stiffness and degeneration (2).
Normal range of elbow extension–ﬂexion motion is 0–145.
Morrey et al (3) found the functional arc of elbow motion dur-
ing activities of daily living to be 100 for both ﬂexion exten-
sion (30–130) and pronation supination (50 in either
direction). Although functional limitations can be seen with
less severe loss of motion, a stiff elbow has been deﬁned as
one with loss of extension of greater than 30 and ﬂexion of
less than 120 (4). There are numerous and varied inciting
events ultimately resulting in a stiff elbow that can be broadly
Table 1 Etiological and sex distribution of stiff elbow in adult
in the current study based on MRI and surgical diagnosis.
Etiology No. of patients
(%)
Sex of patients
Male Female
Post-traumatic arthritis 13 (36) 8 5
Rheumatoid arthritis 10 (28) 3 7
Septic arthritis 5 (14) 2 3
Osteochondral lesions 4 (11) 3 1
Hemophilic arthropathy 2 (5) 2 –
Synovial
osteochondromatosis
1 (3) 1 –
Primary osteoarthritis 1 (3) – 1
Total 36 (100) 19
(52.8)
17
(47.2)
1038 N.M.A. Hasan et al.categorized as either traumatic or atraumatic. Atraumatic
causes of elbow stiffness include osteoarthritis, inﬂammatory
arthritis, post-septic arthritis, multiple hemarthroses in
hemophiliacs, and congenital contractures found in arthrogry-
posis and congenital radial head dislocation (2).
Morrey’s three-part system classiﬁes elbow stiffness as
extrinsic, intrinsic, or mixed. Extrinsic stiffness is due to
extra-articular causes, including capsular, collateral ligament,
and muscle contractures as well as heterotopic ossiﬁcation
and extra-articular malunions. Intrinsic stiffness is due to
intra-articular adhesions, loose bodies, osteophyte formation,
or malalignment of the articular surface. Extrinsic contractures
developing as a result of intrinsic pathology are classiﬁed as
mixed (5,6).
Radiographs remain the method of choice for primary
diagnosis; however CT or MRI can be used for speciﬁcTable 2 Mechanism of elbow stiffness in adult in different patholo
Etiology Mechanism of stiﬀness
Post-traumatic arthritis Intraarticular fracture dislocation/nonunion
Secondary osteoarthritic changes
Capsulo-ligamentous thickening
Loose bodies
Intraarticular adhesions
Post-operative intraarticular ﬁbrosis
Rheumatoid arthritis Pannus
Secondary osteoarthritic changes
Septic arthritis Synovial thickening
Intraarticular adhesions
Osteochondral lesions Osteochondral defect
Loose bodies
Secondary osteoarthritic changes
Hemophilia Synovial hypertrophy, siderosis and ﬁbrosi
Secondary osteoarthritic changes
Synovial
osteochondromatosis
Loose bodies
Thickened capsulo-ligamentous complex
Secondary osteoarthritic changes
Primary osteoarthritis Osteoarthritic changes, particularly olecran
osteophyte
Totaldiagnostic problems. MRI has a great advantage in allowing
visualization of muscles, capsulo-ligamentous complex, and
articular cartilage (7).
Aim of this work was to elucidate the MRI ﬁndings of stiff
elbow in adult and to determine their values in the preopera-
tive diagnosis of the mechanism of stiffness in variable elbow
pathologies correlated with the surgical ﬁndings.
2. Patients and methods
This prospective study included MR images of 39 stiff elbow
joints in 36 nonconsecutive patients referred to MRI unit in
Diagnostic Radiology Department at Sohag University
Hospital between October 2011 and December 2014. They
were 19 males and 17 females, ranging in age from 20 to
64 years (mean, 31 years). All patients presented with clinically
diagnosed post-traumatic or atraumatic stiff elbow with loss of
extension ranged from 35 to 85 and ﬂexion of less than 110
to 90. 3 (8%) of the 36 patients had bilateral joint affection.
24 (61%) of the 39 stiff elbows were the right side, while 15
(39%) were the left side. One post-traumatic elbow joint had
undergone previous surgery of radial head resection. The time
from presenting complaint to MR imaging ranged from 6 to
14 month (mean, 9.5 months). All patients were surgically
treated.
Patients were referred for MR imaging study of the elbow
to establish the preoperative clinical and radiographic diagno-
sis of the elbow pathology and mechanism of stiffness through
the detection of the soft tissue abnormalities and further eval-
uation of the already radiographically diagnosed osseous
abnormalities. Exclusion criteria were as follows: patients
under the age of 18 years, elbow stiffness of less than 6-
month duration (conservatively treated), elbows had metalgies in this study (MRI and surgical ﬁndings).
MRI ﬁndings (no. of
elbows)
Surgical ﬁndings (no. of
elbows)
10 10
9 11
9 9
6 7
1 3
1 1
13 13
8 9
5 5
5 5
4 4
4 4
3 3
s 2 2
1 1
1 1
– 1
1 1
on 1 1
84 91
Table 3 MRI diagnostic sensitivity, speciﬁcity and accuracy for the mechanism of elbow stiffness.
Mechanism of elbow stiﬀness conﬁrmed by
surgery
MRI interpretation of the mechanism of elbow stiﬀness
True-
Positive
True-
Negative
False-
Positive
False-
Negative
Sensitivity
(%)
Speciﬁcity
(%)
Accuracy
(%)
Osteoarthritic changes, particularly
osteophytes
23 11 2 3 88 85 87
Hypertrophied synovitis 20 19 0 0 100 100 100
Loose bodies 11 25 2 1 92 93 92
Fracture dislocation and non-union 10 29 0 0 100 100 100
Capsulo-ligamentous thickening 9 28 1 1 90 97 95
Intraarticular adhesions 6 30 1 2 75 97 92
Osteochondral lesions 4 35 0 0 100 100 100
Intraarticular ﬁbrosis 1 38 0 0 100 100 100
Total 84 215 6 7 92 97 96
MR imaging ﬁndings 1039hardware, non-diagnostic images (motion artifact, severe
deformity) and presence of tumor.
Oral consent was taken from the patients in accord with the
ethics committee of the institution.
2.1. MRI protocol
All MR images had been obtained by using 1.5-T machine
(Philips-Achieva, the Netherlands), using a dedicated surface
coil with the patient in a supine position and the arm at the
side. Pulse sequences included axial, sagittal and coronal
T1WI (TR/TE = 500/15 ms), axial and sagittal fast spin echo
T2WI (TR/TE = 6000/100 ms) and coronal and sagittal
short tau inversion recovery (STIR) (TR/TE = 4300/60 ms).
Axial 3D WATS (water selective) MR images (TR/TE =
23/7.4 ms) were obtained for better evaluation of the articular
cartilage. Section thickness was 3 mm with a 0.3 mm intersec-
tion gap. The ﬁeld of view was 12–14 cm.Fig. 1 Radial head fracture and nonunion in a 21-year-old man: (A) S
fractured margins in this case of fracture nonunion (white arrow) and
anterior osteophyte of the capitellum (black arrow). (B) Axial spin–ech
at the proximal radioulnar joint. Note the prominent osteophyte at thDuring MRI examination, if better assessment of the synovial
based processes was indicated, contrast enhanced spin-echo T1-
weighted images were performed after the intravenous administra-
tion of contrast agent (manifest 0.2 ml/kg body weight).
2.2. Images interpretation
Full assessment of the articular bone, synovium and other soft
tissue structures was done by two radiologists on one occasion.
Both of them were blinded to the prior radiological studies but
not to the clinical data. The following MRI ﬁndings were
searched for and reported the following: periarticular bone
fractures, bone dislocations, bone marrow edema, osteochon-
dral lesions, osteophyte formation, periarticular bone erosions,
subarticular geode, articular cartilage loss, joint space narrow-
ing, joint effusion, intraarticular loose bodies, intraarticular
soft tissue ﬁbrosis, synovial thickening, synovial enhancement,
heterotopic ossiﬁcations, capsule-ligamentous injury oragittal spin–echo T1-weighted MR image shows cortication of the
secondary osteoarthritic changes at radiocapitellar joint, note the
o T1-weighted MR image shows secondary osteoarthritic changes
e proximal ulna (white arrow).
Fig. 2 Primary osteoarthritis in a 64-year-old woman: (B) Sagittal T2-weighted MR image shows a prominent osteophyte at the tip of
the olecranon process (arrow). (B) Axial T1-weighted image at the ulnohumeral articulation shows multiple osteophytes (arrows). (C)
Sagittal T2-weighted image at the radiocapitellar articulation shows multiple small osteophytes at the radial head and capitellum (arrows).
(D) Coronal STIR image shows the bone marrow edema of the capitellum (star) and subarticular cystic changes at the coronoid process of
the ulna (arrow head).
1040 N.M.A. Hasan et al.thickening, tendon injury, muscle injury, olecranon or radio-
bicipital bursitis and nerve injury.
Final MR imaging conclusion was set for the underlying
elbow pathology and possible mechanism of stiffness guided
by the aforementioned MR imaging ﬁndings and correlated
with the surgical data and diagnoses. The sensitivity, speci-
ﬁcity, and accuracy of MRI for diagnosis of elbow pathology
as well as for each individual osseous and soft tissues abnor-
malities were calculated.
2.3. Surgical correlation
Surgical correlation in the form of operative note review of
surgical ﬁndings was available in all 39 elbow joints. 18
(46%) of them underwent arthroscopy and 14 (36%) under-
went open surgery in Orthopedic and Traumatology depart-
ment in Sohag University Hospital, while 7 (18%) were
referred to specialized centers for total elbow arthroplasty.
Open surgery and arthroscopy included synovectomy, cap-
sulectomy, debridement, resection of osteophytes, resectionof dislocated radial head, removal of loose bodies and soft tis-
sue release.
3. Results
MRI was 100% accurate in diagnosis of elbow pathologies
compared with the surgical diagnosis. In descending order of
frequency, post-traumatic arthritis was the most common eti-
ology of elbow stiffness, 13 (36%) patients, followed by
rheumatoid arthritis, 10 (28%) patients (3 of them had bilat-
eral joint stiffness); then septic arthritis, 5 (14%) patients;
osteochondral lesions, 4 (11%) patients; hemophilia, 2 (5%)
patients; and lastly synovial osteochondromatosis, 1 (3%)
patient and primary osteoarthritis, 1 (3%) patient (Table 1).
For each elbow pathology, stiffness could be caused by one
or more of soft tissue and or bony abnormalities as we
reported in this study (Table 2).
Based on surgical ﬁndings, the mechanisms of elbow stiff-
ness in descending order of frequency included Secondary
osteoarthritic changes reported in 26 elbow joint,
Fig. 3 Osteochondral defect and intraarticular loose bodies in a 23-year-old man: Axial T1-weighted MR images (A) at the ulnohumeral
joint level show a large capitellar irregular osteochondral defect (arrows) and (B) at the olecranon fossa level show surgically proved two
loose bodies, the smaller one is bony with fatty marrow signal (arrow head) and the larger one is osteochondral with marginal ossiﬁcation
(asterisk). Axial 3D WATS MR images (C) and (D) at the same levels as (A) and (B) respectively with better delineation of the
osteochondral defect (arrows) in (C) and loose bodies in (D). Coronal T1-weighted MR image (E) also nicely demonstrates both the loose
bodies and their relation to the tip of the olecranon process (arrow head) within the olecranon fossa.
MR imaging ﬁndings 1041hypertrophied synovitis (pannus and synovial thickening) in
20, loose bodies in 12, thickened capsulo-ligamentous complex
in 10, intraarticular fracture dislocation and non-union in 7,
Intraarticular adhesions in 5, Osteochondral defect in 4, and
lastly post-operative intraarticular ﬁbrosis in 1 patient.MRI was 96% accurate in the diagnosis of the mechanism
of elbow stiffness with a sensitivity, and speciﬁcity of 92% and
97% respectively. MRI accuracy for detecting hypertrophied
synovitis, intraarticular ﬁbrosis, intraarticular fractures dislo-
cations and non-union and osteochondral lesions was 100%
Fig. 4 Synovial osteochondromatosis in a 38-year-old man. (A) and (B) Sagittal T2-weighted MR images at the radiocapitellar joint
reveal diffuse non-uniform synovial proliferation of intermediate to signal (asterisks), more manifest at the anterior joint recess, where it
extends between the capitellum and radial head in (B) with intra-articular (adherent to the synovium and free) low signal intensity foci
correspond to the mineralized components (arrows). Hyperintense joint effusion is also evident (C). Coronal T1-weighted image reveals
poorly differentiated proliferated synovium from joint effusion but still is well seen low signal intensity mineralized foci (arrows).
1042 N.M.A. Hasan et al.with 100% sensitivity and 100% speciﬁcity, while MRI detec-
tion of osteophytes, loose bodies, capsulo-ligamentous thick-
ening and intraarticular adhesions had lower sensitivity
(88%, 92%, 90%, and 75% respectively), speciﬁcity (85%,
93%, 97% and 97% respectively) and accuracy (87%, 92%,
95%, and 92% respectively) (Table 3).
4. Discussion
The elbow motion is critical for upper extremity function.
Elbow stiffness is a common problem and may be due to oss-
eous or soft tissue abnormalities caused by a variety of trau-
matic and atraumatic etiologies. Stiff elbow is traditionally a
clinical diagnosis based on a thorough clinical history and
physical examination complemented by imaging studies.
Conventional radiography remains the most appropriate ini-
tial imaging technique for primary diagnosis; however, diag-
nostic conﬁdence can be limited if periarticular ossiﬁcation
or contracture does not permit evaluation of the whole joint.
In these cases, CT or MRI can be used for speciﬁc diagnostic
problems (7). Although the utility of MRI of the elbow has
noticeably improved recently, and many literatures have
described the MRI ﬁndings in different elbow pathologies
(8–11), to our knowledge, MRI of stiff elbow as a clinical
entity has been discussed in few studies and most of them
focused on post-traumatic stiffness (7,12). It was reported in
previous literatures that osseous abnormalities are most com-
monly clariﬁed by conventional radiography and CT (13),
while soft tissue abnormalities are preferably evaluated by
ultrasound or MRI (14). However, our study emphasizes the
high MRI accuracy in diagnosis of both osseous and soft tissue
abnormalities causing stiffness, ranging from 87% to 100%
and from 92% to 100% respectively.
In this study, osseous causes of elbow stiffness included
intraarticular fracture non-union (Fig. 1), osteoarthritic
changes (osteophytes and irregular articular surface), osteo-
chondral lesions and loose bodies.Primary osteoarthritis of the elbow is a relatively rare con-
dition that comprises only 1–2% of patients with elbow arthri-
tis (15). In this study, only one patient had elbow stiffness
caused by primary osteoarthritis as a result of mechanical
block to motion due to osteophytes and/or alternating the
geometry of elbow joint (Fig. 2). On the other hand, secondary
osteoarthritis of the elbow was the end result of all other
arthritic processes such as post-traumatic arthritis, inﬂamma-
tory arthritis, septic arthritis, as well as arthritis secondary to
multiple hemarthroses in hemophiliacs leading to stiffness.
Despite our results show that MRI diagnostic accuracy for
detection of osteophytes was the lowest relative to the other
osseous and soft tissue abnormalities responsible for stiffness
(88% sensitive, 85% speciﬁc and 87% accurate), it is still rela-
tively high compared with the diagnostic accuracy of CT and
plain radiography reported by Zubler et al. (13) where they
reported CT sensitivity of 81%, speciﬁcity of 63% and accu-
racy of 76% and plain radiography sensitivity of 62%, speci-
ﬁcity of 87% and accuracy of 69%. In another study for
MR assessment of posttraumatic ﬂexion contracture of the
elbow, Fortier et al. (12) found that MR imaging was equiva-
lent to plain radiography and tomography in the assessment of
osteophytes and joint space narrowing in six cases.
Osteochondral lesions of the elbow are injuries that disrupt
the cartilage and subjacent bone, and they most commonly
involve the capitellum (16). Unstable osteochondral fractures
can lead to the formation of loose bodies. In the current study,
osteochondral lesions were the underlying etiology of 11% of
cases of elbow stiffness as a result of mechanical block to
motion caused by the loose bodies and alternating the geome-
try of the elbow joint caused by osteochondral defects and sec-
ondary osteoarthritic changes (Fig. 3). Our results show MRI
diagnostic accuracy of 100% for detection of osteochondral
lesions.
Jans et al. (17) described that MRI criteria of osteochondri-
tis dissecans instability as applied to the knee (18) (high T2 sig-
nal rim, surrounding cysts, high T2 signal fracture line, and
Fig. 5 Septic arthritis in a 19-year-old woman: Sagittal (A) and Axial (B) T2-weighted MR images show diffuse thickened synovium of
intermediate signal (arrows) with intraarticular adhesions and hyperintense joint effusion (asterisk). (C) Axial T1-weighted image shows
slight enhanced thickened synovium (arrows) relative to the hypointense joint effusion (asterisks). (D) Axial T1-weighted image following
intravenous contrast injection at the same level of (B) and (C) shows intense synovial enhancement (arrows) with better differentiation
from the effusion (asterisks).
MR imaging ﬁndings 1043ﬂuid-ﬁlled osteochondral defect) were 100% sensitive for insta-
bility of osteochondritis dissecans lesions of the elbow in 11
patients who had surgery.
Loose bodies must be at least partially mineralized to
become radiographically apparent. Routine elbow ﬁlms will
underestimate the presence of chondral fragments or sec-
ondary damage to the articular surfaces (19). In addition, loose
bodies tend to collect in the anterior and posterior joint
recesses of the elbow where the coronoid and olecranon fossae
may hide or obscure loose bodies on routine projections (20).
Dubberley et al. (20), in a comparison of plain radiography
with arthroscopy yielded a sensitivity of 84% and a speciﬁcity
of 71%. In addition, they found that plain radiography had a
similar sensitivity and speciﬁcity to CT arthrography and MRI
for detection of loose bodies. However, Zubler et al. (13) con-
cluded that CT is more effective than conventional radiogra-
phy in elbow loose bodies detection with sensitivity,
speciﬁcity and accuracy of 93%, 66% and 79% respectively
for CT and 86%, 48% and 67% respectively for conventional
radiography. In a study for evaluation of loose bodies in theelbow with MR imaging, Quinn et al. (21) reported a sensitiv-
ity of 100% and a speciﬁcity of 67%.
In our study, loose bodies were identiﬁed in cases of post-
traumatic arthritis, osteochondral lesions, and synovial osteo-
chondromatosis (Fig. 4), with MRI sensitivity of 92%, speci-
ﬁcity of 93% and diagnostic accuracy of 92%. These higher
percentages compared to those of previous studies could be
explained by our concern about reporting the loose bodies that
might participate in the mechanism of stiffness rather than
reporting the whole number of intra-articular loose bodies.
Proliferative synovitis, capsule-ligamentous thickening,
intra-articular adhesions and intra-articular ﬁbrosis were the
reported soft tissue abnormalities causing elbow stiffness in
the current study.
Proliferative synovitis is one of the common intrinsic, or
intra-articular causes of elbow contractures (22), which could
be seen in cases of rheumatoid arthritis (23), in hemophilic
joint where recurrent hemorrhage leads to synovial hypertro-
phy and hemosiderin deposition (24) and to a lesser extent in
septic arthritis where it is consistent with the histologically
Fig. 6 Rheumatoid arthritis in a 27-year-old woman: (A) Axial T2- and (B) T1-weighted MR images through the level of proximal
radioulnar joint reveal distension of joint capsule with underlying low to intermediate signal ﬁbrous synovial pannus (asterisks) and joint
effusion (triangles). (C) Axial and (D) Sagittal T1-weighted MR image through level of the ulnohumeral joint shows location and degree
of marginal erosive changes (arrows). (E) Sagittal T1-weighted MR image through level of the radiocapitellar joint reveals the anterior and
posterior capitellar erosion and proximal radial bone marrow edema (asterisk).
1044 N.M.A. Hasan et al.noted permeation of synovial stroma by a dense perivascular
inﬂammatory inﬁltrate (25). In this study, proliferative synovi-
tis was detected in about of 50% of all examined joints with
100% MRI diagnostic accuracy. This could be explained by
the advanced stages of these pathologies included in our cases,
where synovitis was a prominent feature and easily diagnosedon MR images. On the other hand, information regarding the
synovium is more difﬁcult to assess on CT and much more dif-
ﬁcult on radiographs (23).
T1-weighted imaging after the intravenous contrast injec-
tion was not routinely used in all our cases of synovitis. It
was used for suspected cases of septic arthritis (Fig. 5), where,
Fig. 7 Hemophilia in a 33-year-old man. Sagittal T2-weighted MR image (A) at the radiocapitellar joint and Sagittal STIR MR image
(B) at the ulnohumeral joint demonstrate the extensive synovial proliferation (intermediate signal) with low signal intensities consistent
with hemosiderin deposits (arrows). Axial T2-weighted MR image (C) and Axial T1-weighted MR image (D) at the same level
demonstrate aforementioned synovial proliferation (arrows) and the variable stages of hemarthrosis with central late subacute blood,
hyperintense on both T1WI and T2WI (asterisk).
MR imaging ﬁndings 1045synovial enhancement in addition to synovial thickening and
joint effusion is considered diagnostic MRI ﬁnding (26). In
cases of rheumatoid arthritis, acute synovitis enhances rapidly
and intensely (27), while ﬁbrotic pannus, which is usually pre-
sent in end-stage rheumatoid arthritis, appears relatively hypo-
vascular after the intravenous administration of gadolinium-
based contrast material (28,29). Moreover, with T2-weighted
sequences, ﬁbrous pannus with intermediate to low signal
intensity can be distinguished from acute synovitis and joint
ﬂuid (29). Because most cases in the current study were in
end-stage rheumatoid arthritis, T1-weighted imaging after
the intravenous contrast injection was not routinely performed
and pannus was easily identiﬁed even without the expense and
hassle of contrast administration (Fig. 6). In hemophilic joints,
synovial hypertrophy and hemarthroses with hemosiderindeposits were precisely assessed without IV contrast adminis-
tration in addition to fear of bleeding tendency (Fig. 7).
Post-traumatic stiffness was the most common cause in this
series. One of the mechanisms of posttraumatic elbow contrac-
ture could be the intra-articular effusions that induce the
elbow joint to assume a position of ﬂexion. This position max-
imizes elbow capacity, thus, minimizing pressure in the joint.
The capsule then thickens, limiting both ﬂexion and extension,
resulting in posttraumatic elbow stiffness (22). Collateral liga-
ment thickening is also a known cause of ﬂexion contracture
(6). Capsulo-ligamentous thickening was detected in 9 post-
traumatic elbow joints (Fig. 8) and missed in one case of syn-
ovial osteochondromatosis included in our study with MRI
diagnostic accuracy of 95% (sensitivity of 90% and speciﬁcity
of 97%). Fortier et al. (12) reported MRI accuracy of 100%
Fig. 8 Joint capsule thickening: (A) and (B) Sagittal STIR MR images of an asymptomatic volunteer show the normal anterior and
posterior joint capsule respectively as a thin hypointense band and measure no more than 1–2 mm in thickness (arrows). (C) Sagittal STIR
MR image of a post-traumatic 37-year-old man shows thickened posterior capsule which was surgically conﬁrmed (open arrows), while
normal thickness of anterior capsule is preserved (closed arrows) and joint effusion is also evident.
1046 N.M.A. Hasan et al.for detection of capsular thickening in surgically conﬁrmed
four cases.
Intra-articular adhesions are also known as one of the
intrinsic causes of elbow stiffness (22). Our results show that
MRI is useful in the detection of intra-articular adhesions
which are seen as linear low signal intensity structures of vari-
able thickness on both T1WIs and T2WIs as it was reported in
all cases of septic arthritis and one post-traumatic case with
MRI accuracy of 92% (sensitivity of 75% and speciﬁcity of
97%). To our knowledge, no previous studies discussed MRI
accuracy in assessment of intra-articular adhesions.One more intrinsic cause of elbow stiffness in this study was
the post-operative intra-articular ﬁbrosis which was easily
diagnosed on MR images by its characteristic low signal inten-
sity on both T1WIs and T2WIs, while it is expected to be dif-
ﬁcult to diagnose by conventional radiography or CT (Fig. 9).
A number of limitations should be considered in our study.
The small number of patients (36) relative to the number of
elbow pathologies (7) were included in the study, the absence
of MR arthrogram, but this was overcome by the presence
of joint effusion in most of our cases and lastly, the absence of
conventional radiography and CT correlation that could be
Fig. 9 Post-operative radial head resection in a 45-year-old woman: (A) Sagittal- and (B) Axial spin–echo T2-weighted MR image shows
absent radial head (white arrow) in (A) and low to intermediate signal intensity lesion within the olecranon fossa consistent with ﬁbrosis
(asterisk). (C) Axial spin–echo T1-weighted MR image conﬁrms the extensive low signal intensity ﬁbrosis within the olecranon fossa
(asterisk). (D) Sagittal- and (E) Coronal STIR MR images show secondary osteoarthritic changes at the ulnohumeral joint. Note the
thickened medial collateral ligament on coronal image (white arrow).
MR imaging ﬁndings 1047
1048 N.M.A. Hasan et al.useful to detect when a patient with stiff elbow should undergo
MRI examination. However, we depended on the results of
previous literature discussing the diagnostic accuracy of CT
and plain radiography for elbow stiffness caused.
The goals in treating the stiff elbow are to provide patient
with a pain-free, functional, and stable elbow. Both non-
operative and operative treatment modalities are available.
Non-operative treatment is considered upon initial presenta-
tion in those who have minimal contractures of 6-month dura-
tion or less (30). Operative treatment is appropriate for those
patients who have failed to achieve adequate pain relief or
functional range of motion after initial non-operative manage-
ment. Various approaches can be utilized to release the con-
tracted elbow, anterior approach, medial ‘‘over-the-top’’
approach and lateral approach (column procedure). One of
the factors that helps to determine which approach should
be utilized is the location of intra-articular pathology (22), in
addition to its nature where MRI is greatly effective.
5. Conclusion
Elbow stiffness is one of the conditions most frequently asso-
ciated with signiﬁcant limitations of hand function in activities
of daily living and working, so pertinent treatment based on a
speciﬁc diagnosis is imperative. Our results show the advan-
tage of MR examination for evaluating both soft tissue and
osseous causes of elbow stiffness in a variety of elbow patholo-
gies which will aid in surgical planning.
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